Weight/height2 (W/H2) was found to be the 'best' power-type weight-height index for men of all ages above 40 when examining the 10,000 Israel civil servants. These were all men aged 40 and over from six major areas of birth in Europe, North Africa, the Middle East, and Israel. This finding confirms other work done with widely different cultural groups.
SUMMARY
Weight/height2 (W/H2) was found to be the 'best' power-type weight-height index for men of all ages above 40 when examining the 10,000 Israel civil servants. These were all men aged 40 and over from six major areas of birth in Europe, North Africa, the Middle East, and Israel. This finding confirms other work done with widely different cultural groups.
The association of this W/H2 index was examined in respect of several demographic and other socioeconomic variables. The major findings were as follows:
W/H2 rises with age until 50, then plateaus until 60, after which there appears to be a slight drop.
Israeli-born subjects showed the highest index and those born in the Middle East the lowest index.
A general increase in the index occurred over the five years of observation except at age 60 and over.
Low values were associated with 'professionals' on the one hand, and 'labourers' and those with 'no schooling' on the other.
Immigrants who came during or immediately after the second world war were the 'leanest' of all immigrants when examined about 20 years later.
The previous finding that cigarette smokers (particularly medium and heavy smokers) showed a low value in comparison with ex-smokers and those who had never smoked was confirmed.
Ex-smokers, particularly those who had previously smoked heavily, were more overweight than smokers and those who had never smoked.
The findings suggest that ex-smokers gain weight fairly rapidly and then gradually reduce to the weight of those who never smoked but not to that of smokers. In order to verify this finding, a follow-up of ex-smokers is needed.
Self-reported physical activity was associated with a lower W/H2 index for smokers, and to a lesser extent for ex-smokers, but did not seem to have an appreciable effect on those who had never smoked. Dietary variables as measured by our question-
INTRODUCTION
During the past 10 years increasing attention has been paid to properties of indices based on weight and height. Obesity or overweight has been established as a risk factor in coronary heart disease in our study as well as in several other studies (Shapiro, Weinblatt, Frank, and Sager, 1969; Gordon and Kannel, 1973; Medalie et al., 1973a, b) , in diabetes (West and Kalbfleisch, 1966; Medalie et al., 1974) , and in hypertension (Kahn et al., 1972) . Indices of obesity or overweight were generally based on one of two systems: (1) relative weight, namely the ratio of a person's weight to a standard weight for his sex and height (sometimes an additional characteristic), and (2) W/HP (weight divided by the pth power of height).
Presented here is the evaluation of the 'best' power-type index, standard weight, and the correlation between the different accepted W/HP indices and skinfolds in the population of the Israeli Ischemic Heart Disease Project. The association of this 'best' index with selected variables (age, occupation, education, physical activity, diet, and smoking) of the study population is also reviewed.
SOURCE OF DATA
The Israeli Ischemic Heart Disease Project included three extensive examinations (1963, 1965, and 1968) Of the 10,059 subjects included in the current follow-up and analysis, weight and height were recorded for 10,034. Subscapular and triceps skinfolds were recorded for 9,760 and 9,511 respectively. All four measurements were recorded for 9,475 subjects.
Height was recorded to the nearest centimetre with the subject standing, without shoes, determining where the right angle of the levelling triangle met the measuring rod. One of the flat sides of the triangle rested on the subject's head and the other on the upright measuring rod. Weight was recorded to the nearest kilogram with the subject wearing trousers only.
Triceps skinfold was recorded by Lange skinfold caliper (Cambridge Scientific Industries Inc., Cambridge, Md, USA) and was measured half way down the right arm between the tip of the acromion and the top of the olecranon, with the fold picked up in a line passing directly up the arm from the tip of the olecranon process. The arm was relaxed at the side, care being taken to locate the site right on the back of the arm, truly above the olecranon. Subscapular skinfold was recorded by the same caliper and was measured just below the angle of the left scapula (shoulder and arm relaxed), the fold being picked up in vertical line.
RESULTS

TIE MOST SUITABLE WEIGHT-HEIGHT INDEX
The correlations among weight, height, and subscapular and triceps skinfolds, and their correlations with various indices of weight-height, are shown in Table I , using the results from studies in Birmingham (Khosla and Lowe, 1967) , Framingham (Florey, 1970) , and Israeli studies. suggest that those born in the Middle East are leaner than the rest of the population. It is difficult to test the significance of this difference, since, for a normally distributed weight and height, the distribution of W/H2 has not been investigated. However, if we assume W/H2 to be normal (and the percentile data seem to justify the assumption and have been tested to fit the normal distribution), those born in the Middle East differ significantly from the rest in the mean value of the index (P < 0'01).
Similar distributions for weight, height, and an index W/H are included in the 'Physicians' Fact Book' of the study The small 'most active' group (154 men) has mean values significantly lower than the others from the age of 50 and over (P < 0-01). There are no other noticeable differences. Weight-height indices age groups. Smokers of 10 cigarettes or less, exsmokers, cigar and pipe smokers, and those who had never smoked were all on a similar level. Table IX and Fig. 3 show some additional interesting features in that the weight-height index of the ex-smokers seems to rise sharply and then decrease as the length of time increases since the cessation of smoking. Subjects who had stopped smoking within the previous two years had a W/H2 index of 2 65, as compared to 2'63 and 2-61 for those who had stopped two to five years before and more than five years before. The latter group reach the W/H2 figure of those who had never smoked (2'61), remaining higher (heavier), however, than the present smokers (2 56).
W/H2 AND SMOKING
The hypothesis of no slope of W/H2 over the periods since smoking was stopped (assigning them scores of 1, 34, and 5) was rejected at P = 0 O5 (t(2) = -4 4), i.e., that trend is significant.
It is also worthy of note that the heaviest exsmokers (20 or more cigarettes per day) have the highest W/H2 index in all time periods.
W/H2, SMOKING AND PHYSICAL AcTiviTr
The main points emerging from Table X are: (a) There is a strong decrease in W/H2 (P <0 01)* in all categories of physical activity from the 1-10 cigarettes/day group to the 11-20 cigarettes/ day group. However, the latter does not show noticeable differences from the group of 'heavy smoking' (20 cigarettes/day or more). None of the latter differences is significant and they are not all in the same direction. (b) There is a pattern of a decrease in W/H2 index, with increase in physical activity for present smokers (especially the heavier smokers) and ex-smokers, but no such pattern for those who had never smoked.
7. W/H2 AND DIET Information about dietary habits was collected in 1963 (Balogh, Medalie, Smith, and Groen, 1968) and the correlation coefficient between W/H2 and each of 13 dietary variables was calculated. In all three age groups, the largest departure from zero was -0 19 (saturated fat in the 50-59 age group) and most values were very close to zero. It was concluded that there was no correlation between dietary variables as estimated in this study and the the W/H2 index. * For the 'little' and 'moderate' activity groups, r<O0OOI DISCUSSION Numerous investigators have attempted to find a suitable weight-height index for their specific purposes. Mainly tested were indices of the form W/HP (integer p). Billewicz, Kemsley, and , Khosla and Lowe (1967) , Florey (1970) , Benn (1971) , Keys et al. (1972) , and others used different sets of data and have all demonstrated that setting p = 2 resulted in minimum correlation with height. Benn (1971) demonstrated an equivalence between a W/HP type index and relative weight under first approximation (Taylor series expansion). He also showed that the maximum correlation between a measure of relative adiposity, which is uncorrelated with height, and a W/HP index is obtained by using the same pt that would yield an index equivalent to that relative weight.
The male population in our study supplies further confirmation that W/HP is the best power-type index with integer power (based on principles suggested and discussed by the aforementioned authors). In addition to its lowest correlation with height (as compared to other W/HP indices), the matrix of correlations among the previously suggested indices for overweight is very similar to that calculated from the Framingham and Birmingham data.
Several workers have examined the patterns of Quetelet index (W/H2) as associated with age, occupation, education, period of immigration, physical activity, and smoking habits. Comparisons with some of these studies are difficult and must be accepted with caution owing to some differences in the technique of examinations, etc. Several of our findings are in good agreement with those of Bjelke (1971) in the population of Norway, although the consistent rise of W/H2 with age in Norway was not found in our study. In Israel, above the age of 50 the index rose only slightly, and above 60 it dropped a little. It must be noted, however, that the Norwegian data were collected by a questionnaire and not by direct measurement. It is also important to note the great difference, in that period at least, in mean height between the Norwegian sample (176 ' 9 cm for ages 37-64) and the Israeli one (166'7 cm when age-adjusted to the age structure of the Norwegian population, except ages 40-44 which are substituted for 37-44). This difference is very large compared with possible differences arising from non-identical measurement methods. The findings of Khosla and Lowe (1968) among 18,000 Welsh steel workers are similar to Uri Goldbourt and Jack H. Medalie ours in respect of association with age. Both the above studies use cross-sectional data only, whereas we have been able to add the results and changes of longitudinal (five-year) observations.
In respect of the association with occupation/ education, we confirmed the Norwegian findings of low W/H2 values for professionals. In addition, however, we found low values for the 'neverstudied' (or least educated) group. Bjelke, 1971; Khosla and Lowe, 1971, 1972 Bjelke (1971) found mean values of 2 50 for men aged 45-64 smoking 10 cigarettes or more per day as compared to 2 54-2 56 for the other groups (the one slight deviation being a value of 2-49 for light smokers aged 45-54).
Our findings in this respect were different from those of Khosla and Lowe (1971) in that ours were independent of age whereas theirs were associated.
In summary, it appears that smoking is associated with a decreased W/H2 index, the effect becoming marked when 10 or more cigarettes per day are consumed. A number of interesting points arise in connection with ex-smokers. The group of people who gave up smoking within the two years previous to the examination were considerably heavier than the 'never smoked' or the 'smokers'. Those, however, who had smoked up to one pack (< 20) of cigarettes per day 'returned' to the weight-height index of the 'never smoked' fairly quickly, whereas those who had smoked 21 or more cigarettes per day did not return to the 'never smoked' level even five and more years later.
These results suggest that once smokers stop smoking they tend to gain weight fairly rapidly and then gradually return to the level of the 'never smoked' but not to the level of the 'smokers'. If this were true (as only a follow-up of ex-smokers could prove), it would have meaningful implications in clinical and public health practice. Our results in this respect are in disagreement with those of Khosla and Lowe (1971) . They found ex-smokers of the same ages to be heavier than smokers but not as heavy as those who had never smoked. Their findings also indicate a gradual rise of W/H2 for ex-smokers as time elapses rather than a sharp rise and then a decrease. Some of these differences may be due to the differences between the cohorts, or to differences in behaviour of the Welsh steel workers and Israeli civil employees, but the universal finding seems to be that ex-smokers tend to gain weight after they stop smoking. A crucial point is that both analyses were cross-sectional ones, of different cohorts. A follow-up of men who have stopped smoking is needed to establish accurately the effect of cessation of smoking on W/H2.
Our definition of physical activity categories, based on self-reported activity, produced marked differences in W/H2 for smokers (especially of more than 10 cigarettes per day) where a decrease of W/H2 with rise of self-reported activity is observed. This is apparently logical in that the marked effect of smoking on reducing the index is added to that of physical activity. The latter also affects, to a much smaller degree, the index of ex-smokers in the same direction, i.e., a slight decrease in index with increase in activity. It is, however, strange that the weight of those who do not smoke and have never smoked showed no effect of increased physical activity (the reduction of the index among the 'never smoked' in the highest physical activity category is nonsignificant and is based on small numbers). It might be speculated that non-smokers need far more physical activity than smokers to reduce their weight. With all the limitations, however, of a study involving many variables and a particular segment of the Israeli population, this remains a lead for more specific investigation.
Finally, overweight was not found to be associated with the subject's usual diet (as we measured it). At this stage we have no hypothesis about the validity or significance of this finding, considering the wellknown difficulties in measuring dietary habits in large-scale epidemiological studies.
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